ABSTRACT Vitamin D and parathyroid hormone concentrations were assessed in 31 adults with cystic fibrosis (mean age 24, range 17-52 years), in 28 of whom the bone mineral index in the forearm was also determined. Serum 25-hydroxyvitamin D was subnormal in eight patients, of whom five were receiving vitamin D supplements in standard doses. 1,25-dihydroxyvitamin D and parathyroid hormone concentrations showed no consistent abnormalities. The bone mineral index was lower in patients with cystic fibrosis (p < 002) than in controls. Five patients with unequivocally reduced bone mineral index had a subnormal mean serum 25-hydroxyvitamin D and significantly worse lung function than the other patients. There was a positive correlation between age and bone mineral index (r = 0X68, p < 0X001). Thus a significant proportion of patients with cystic fibrosis living in a temperate climate are at risk of vitamin D deficiency. Osteopenia is common and is probably related to a combination of hypovitaminosis D, delay in puberty, hypo-oestrogenism in women, and reduced physical activity, rather than to secondary hyperparathyroidism. Since most patients with deficiency of25-hydroxyvitamin D were receiving oral supplements, parenteral vitamin D supplementation may be appropriate for selected patients who are unable to maintain adequate 25-hydroxyvitamin D concentrations despite oral vitamin D supplements.
Cystic fibrosis is a disorder associated with pancreatic insufficiency and abnormalities of bile salt metabolism that lead to steatorrhoea and malabsorption of fat soluble vitamins. Despite these features, there are very few reports of patients with cystic fibrosis presenting with rickets. ' Increased parathyroid hormone concentration has also been found in patients with cystic fibrosis,3 ' as might be expected in response to vitamin D deficiency.
In addition to these biochemical abnormalities, substantial demineralisation of bone has been found in adolescents and young adults with this disease71 and it has been suggested that the degree of demineralisation may increase with age."
There is therefore considerable evidence for abnormalities of vitamin D metabolism in patients with cystic fibrosis. Much of the previous work was performed in the United States, where exposure to sunlight would be expected to be greater than in regions with a cooler climate, such as Britain. As any abnormality might increase with age, the present study aimed to assess vitamin D concentrations and bone mineral metabolism in adults with cystic fibrosis.
Vitamin D and parathyroid hormone and bone mineralisation in adults with cysticfibrosis mmol/l. All except two patients were taking pancreatic enzyme supplements. The faecal fat excretion ofone of these two had been measured and was within the normal range. None of the patients had biochemical evidence of liver disease and they were clinically stable. Informed consent was obtained from the patients, who were all studied in the autumn and early winter. The The bone mineral index in the patients with cystic fibrosis was significantly lower than that in control subjects (table 2). The diminution in bone mineral index was more marked and was significant in women. The bone mineral index was much lower in patients aged under 25 years than in control subjects of similar age. Within this age group, significant differences occurred between patients with cystic fibrosis and controls in both men and women. For all the patients the bone mineral index showed a positive correlation with age (r = 0 68, p < 0001); significant correlations between bone mineral index and age were also found for female (r = 0-76, p < 0-01) and male (r = 0-67, p < 0.01) patients. There was no correlation between bone mineral index and 25(OH)D or parathyroid hormone concentrations. Bone mineral index values in five patients (four of them female) lay below the normal range; all were under 21 years and were among the youngest patients studied. The man had delayed puberty, as did two of the women, who also had prolonged secondary amenorrhoea. These five patients also showed poorer lung function, with FVC 39 4% (SD 7 4%) predicted, compared with 62-9% The weak correlation between lung function and bone mineral index and the finding of a lower FVC in patients with a reduced bone mineral index suggests that severe lung disease may contribute to osteopenia. As four of the five patients with a reduced bone mineral index were female, we considered the possibility that hypo-oestrogenism might also have contributed to their osteopenia; two of the four had prolonged secondary amenorrhoea. Duration of amenorrhoea has been related to the degree of Vitamin D and parathyroid hormone and bone mineralisation in adults with cysticfibrosis osteopenia in patients with anorexia nervosa262' and women athletes. 28 The mechanism underlying osteopenia in our patients is therefore complex. The probable contributory factors are, firstly, hypovitaminosis D (but not through secondary hyperparathyroidism); secondly, delay in puberty and hence bone maturation and, in female patients, hypo-oestrogenism resulting from delayed puberty or prolonged secondary amenorrhoea; and, thirdly, lack of physical activity due to severe lung disease and repeated admission to hospital. A correlation of bone mineral index with age in cystic fibrosis has also been noted in an American study," and may reflect the fact that patients with reduced bone mineral indices also had poorer lung function and thus a worse prognosis. Thus This book is intended for everyone who uses oxygen therapy, from ambulance men and first aid workers to nursing and medical staff. It describes the physiological basis of hypoxia and the principles of oxygen therapy, with particular emphasis on delivery systems and masks. The section intended specifically for the medically qualified is extremely brief, dealing with the interaction ofdrugs with oxygen, pulmonary hypertension, mechanisms of oedema, bronchodilator drugs, and ventilatory failure in less than three pages. Ofcourse, it is a short book that is not intended to be comprehensive and therefore provides the lay reader with a list of references of review articles and original papers, together with a glossary of terms and symbols. The important sections that discuss controlled and long term oxygen therapy are clear and concise and there are useful sections describing the techniques available for measuring the response to oxygen therapy and the use of oxygen in special circumstances, such as in special care baby units, ambulances, and aircraft. This is a helpful book that is easy to read and brings together all the information that prescribers of oxygen would require. It will find a niche in many intensive care units, anaesthetic departments, chest wards, and ambulance stations. 
